Background
Rectal prolapse is defined as a protrusion of the wall of the rectum outside the anus [1] . Full-thickness rectal prolapse (FTRP) refers to prolapse of all layers of the bowel wall; partial prolapse involves only the mucosa [1] . FTRP has a characteristic circular mucosal fold appearance, whereas partial prolapse has radial folds [1] . The etiology of rectal prolapse is not fully understood [1] .
FTRP occurs in both pediatric and adult patients and has bimodal peaks of occurrence [1] [2] [3] . Almost all patients with rectal prolapse are women (>90%) aged >50 years with a history of vaginal childbirth [1, 3] . Japan is becoming a more elderly society, and the incidence of FTRP in adult patients is increasing. Although FTRP is a benign anorectal disease, it causes several unpleasant symptoms, including mucus discharge, rectal bleeding, tenesmus, constipation, and incontinence.
FTRP is distinct from partial rectal prolapse, and therapeutic options for FTRP remain a topic of debate [1] . Surgery is the only definitive form of treatment [1] . Many surgical procedures have been described for the correction of FTRP and can be divided into two groups: transperineal or transabdominal [4] [5] [6] . The transperineal approach is regarded as being less invasive and is used for patients with FTRP who have comorbidities that put them at increased risk for general anesthesia [7] .
Surgical management should be individualized to balance the risk of the surgery and the potential benefit to the quality of life of the patient [8] . However, transabdominal procedures are preferred by most surgeons [7, 8] . Advanced laparoscopy and modern general anesthesia have made the abdominal approach more attractive, even for elderly patients [8] . Laparoscopic surgery is currently available for the transabdominal approach, although conventional open surgery has been performed historically [4] [5] [6] 8] . Some studies have shown that laparoscopic surgery has several advantages over open surgery, including less pain, shorter hospital stay, and more rapid postoperative recovery [9, 10] .
In our institution, a very simple laparoscopic rectopexy has been developed that uses only one or two sutures without resection of the sigmoid colon, and we have used this technique for the treatment of FTRP for the past seven years. The aim of this report is to evaluate the safety and feasibility of this simplified laparoscopic suture rectopexy (LSR) in a case series of 15 patients who presented with FTRP and who had postoperative follow-up for six months.
Case Reports
Fifteen patients who underwent laparoscopic suture rectopexy (LSR) for full-thickness rectal prolapse (FTRP) at our institution from September 2010 to October 2016 were retrospectively evaluated. All patients were proven to be able to tolerate general anesthesia. The patient profiles, surgical techniques, intraoperative factors, short-term and long-term course were analyzed. Data on their short-term clinical course were obtained from the clinical and operation records, and the current status of all patients was confirmed through telephone interviews to evaluate their long-term clinical course. The median postoperative follow-up period was 16.3 months (range, 7 months to 7 years).
The clinical profiles of the 15 patients are summarized in Table 1 . The mean age of the patients was 72.5±10.9 years, and 14 (93.3%) were women. Comorbidities were found in 12 patients (80.0%). The number of patients with an American Society of Anesthesiologists (ASA) score of ³2 was 12 (80.0%).
The intraoperative factors are summarized in Table 2 . The mean operative time was 176.2±35.2 minutes, and the volume of blood loss during surgery ranged from 0−85 ml. No conversion to open surgery occurred.
The short-term and long-term clinical course of the 15 patients studied following LSR are summarized in Table 3 . A grade II postoperative complication according to the Clavien−Dindo classification [11] Conversion to open surgery 0 (0%) after surgery. In 10 patients, constipation had been reported as a symptom before surgery, and this symptom improved in four patients following surgery (26.7%), although constipation was reported to have worsened postoperatively in one patient (6.7%).
Surgical procedure
Under general and epidural anesthesia, the patient was placed in the lithotomy position. The anal tonus was routinely checked before beginning surgery ( Figure 1A ). The operator stood on the right side of the patient, the first assistant stood on the left side, and the laparoscopist stood behind the operator. After the establishment of carbon dioxide pneumoperitoneum of 8 to 10 cm H 2 O through the umbilical port, four working ports were placed in the lower abdomen. A flexible video laparoscope was then introduced via the umbilical port.
We carefully observed the abdominal cavity via laparoscopic vision. We initially employed a medial approach, and a lateral approach was subsequently used for rectal mobilization from the sacral promontory. Rectal dissection and mobilization were performed according to the plane of total mesorectal excision, and anterior rectal dissection was completed 10 to 20 mm caudal to the peritoneal reflection ( Figure 2A ). Posterior rectal dissection was performed until the levator muscles were exposed ( Figure 2B ), and bilateral rectal dissection Recurrence of FTRP 1 (6.7%) was accomplished with the skeletonized lateral ligament. We made a complete rectal mobilization with dissection of the lateral ligament, in order to prevent the postoperative recurrence. By lifting the mobilized/dissected rectum cranially to the promontorium ( Figure 3A) , the optimal point for suture fixation of the rectum was clearly marked ( Figure 3B ). The seromuscular layer of anterior right wall of the rectum was then sutured to the presacral fascia using one or two interrupted sutures ( Figure 4A, 4B ). Non-absorbable polypropylene suture (3-0 Prolene, SH-1, 90 cm; Ethicon, Somerville, NJ, USA) was used for this fixation. No intra-abdominal drain was placed. The FTRP was resolved and a normalized anus was observed ( Figure 1B ). In our institution, a total of 11 surgeons performed this laparoscopic surgery, under two supervisors. Therefore, all surgical procedures were performed in a standardized way.
Discussion
Although there have been several surgical procedures described for the repair of rectal prolapse, the optimal treatment of full-thickness rectal prolapse (FTRP) is still controversial [7] . Because FTRP is a benign disease, a less invasive and more effective treatment is required. Older patients with FTRP often have a greater risk of perioperative complications and may not be suitable for general anesthesia. From this viewpoint, the transperineal approach, which does not require general anesthesia, has a clinical advantage for patients with FTRP who are in poor general health.
Transperineal approaches include mucosal plication (the GantMiwa procedure, first described in 1962), anal encirclement (the Thiersch procedure, first described in 1891), mucosal sleeve resection (the Delorme procedure, first described in 1900), and perineal rectosigmoidectomy (the Mikulicz procedure, first described in 1889 and the Altemeier procedure, first described in 1971) [1, 12, 13] . The transperineal approach was popularized by the Altemeier procedure [1, 12] and has some advantages because it is a less invasive technique [1] . The less-invasive transperineal approach can be easily performed even in patients with poor general health who are at risk for general anesthesia. However, the recurrence rate associated with this approach is greater than for the transabdominal approach [7] . Hence, the transabdominal approach is considered to be the first choice for the surgical treatment of FTRP [7, 8] .
Transabdominal procedures usually involve rectopexy with or without resection of the redundant sigmoid colon. Mesh fixation for rectopexy in conventional open surgery was originally described as the Ripstein procedure in 1963, and this technique has since been modified by many surgeons. The use of the Ripstein procedure spread worldwide, despite the fact that it is associated with a significant morbidity rate [1] .
Modifications of the mesh fixation, such as posterior wrapping and using a laparoscopic approach, have been documented [14] . However, postoperative complications related to the mesh, such as tissue erosion, infection, and mesh migration, became critical problems [14] . Abdominal rectopexy and sigmoid colectomy were originally described by Frykman in 1955 [15] . Thereafter, many surgeons focused on the usefulness of sigmoidectomy [1] . Resection of the sigmoid colon requires colonic anastomosis, which always carries a risk of anastomotic leak and subsequent fatal complications.
With the development of laparoscopic devices and surgical instruments, laparoscopic surgery has become a widespread approach throughout the world. The increased safety and feasibility of the laparoscopic transabdominal approach for the treatment of FTRP has been supported by several studies [8, [16] [17] [18] . The laparoscopic transabdominal approach has been shown to be a safe and reliable procedure with minimal morbidity and a low recurrence rate [8, 19] .
During the approximately seven-year study period, 15 patients with FTRP underwent treatment at our surgical unit with the laparoscopic suture rectopexy (LSR) we have described in this case series. One of the most important components of this procedure is the attachment of the anterior right seromuscular wall of the rectum to the presacral fascia using only one or two sutures after adequate rectal mobilization from the sacral promontory. No moderate-to-severe complications or mortality occurred after our simplified LSR, and the recurrence rate was 6.7%. Previous reports have described the outcome of several laparoscopic transabdominal procedures for FTRP, specifically laparoscopic suture rectopexy, laparoscopic mesh rectopexy, and laparoscopic resection rectopexy; the overall recurrence rates of FTRP after these three procedures reportedly range from 2.0% to 20.0%, 1.3% to 6.0%, and 0.0% to 11.0%, respectively [1, 3, 20] . We consider that the recurrence rate of our simplified LSR technique is comparatively acceptable.
The lateral ligaments are not always clearly identifiable, and a complete rectal dissection or just a separation of the lateral tissue should be chosen during surgery. The management of the lateral ligaments during surgery, that is, their division or preservation, has been previously investigated [1, 4] . Complete division of the lateral ligaments of the rectum was associated with a reduced zero recurrence rate, but an increased rate of postoperative constipation (67%) [4] . In our institution, we made a complete rectal mobilization with dissection of the lateral ligament in each case, in order to prevent the postoperative recurrence. For our patients who underwent a complete rectal mobilization with dissection of the lateral ligament, constipation was drastically improved in 4 patients (26.7%), though postoperative constipation worsened in one case (6.7%).
The main advantage of this modified LSR technique is its simplicity. The procedure requires neither mesh fixation nor resection of the sigmoid colon, and it is safe with low morbidity and mortality rates. Moreover, this simple surgical procedure is a reliable treatment for FTRP with an acceptably low recurrence rate. However, this is a small case series in a single center that describes the use of the technique in only 15 patients operated on by 11 different surgeons over a long period. The mean operative time of approximately three hours was long. However, this operative time was acceptable for us, because operative times for laparoscopic mesh fixation (posterior wall fixation) were reported by colleagues in other hospitals to be longer, at more than four hours.
Previous studies have been reported in the field of FTRP treatment. However, the lack of high-quality evidence on the safety, effectiveness, and outcome of different techniques, small study sample size, and lack of descriptive or analytical detail have been documented [4, [20] [21] [22] . Therefore, large-scale, controlled studies, with long-term follow-up are needed to improve the evidence base and to define the optimum surgical treatment for FTRP [4, [20] [21] [22] . The present study had several limitations, including the fact that this was a retrospective case series conducted at a single center. Our conclusion may be unreliable because the median follow-up duration was short. However, we propose that our simple LSR method can serve as a therapeutic option for the surgical management of patients with FTRP. Future randomized controlled prospective studies are required to establish the optimal approach for the surgical management of patients with FTRP in a range of clinical contexts.
